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Abstract - A statistical analysis for 3651 genetic resources collected from China (1,542), Japan (1,409), Korea (413), and
India (287) was conducted using normal distribution, variability index value (VIV), analysis of variation (ANOVA) and
Ducan’s multiple range test (DMRT) based on a data obtained from NIRS analysis. In normal distribution, the average protein
content was 8.0%, whereas waxy type amylose and common rice amylose were found to be 8.7% and 22.7%, respectively.
The protein contents ranged from 5.4 to 10.6% at the level of 95%. The waxy amylose and common rice amylose ranged from
5.9 to 11.5%, and from 16.9 to 28.5% at 95% confidence level, respectively. The VIV was 0.59 for protein, 0.64 for low
amylose, and 0.81 for high amylose contents. The average amylose contents were 18.85% in Japanese, 19.99% in Korean,
20.27% in Chinese, and 25.46% in Indian resources, while the average protein contents were found to be 7.23% in Korean,
7.73% in Japanese, 8.01% in Chinese, and 8.17% in Indian resources. The ANOVA of amylose and protein content showed
significant differences at the level of 0.01. The F-test for amylose content was 158.34, and for protein content 53.95 compared
to critical value 3.78. The DMRT of amylose and protein content showed significant difference (p<<0.01) between resources
of different countries. Japanese resources had the lowest level of amylose contents, whereas, the lowest level of protein
content was found in Korean resources compared to other origins. Indian resources showed the highest level of amylose and
protein contents. It is recommended these results should be helpful to future breeding experiments.
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Table 1. Origin distribution of rice variety germplasm used in
this study

Origin Number of Rain of
accessions accessions (%)
China 1,542 25.04
Japan 1,409 22.88
Korea 413 6.71
India 287 4.66
Bangladesh 256 4.16
Philippines 246 4.00
Taiwan 122 1.98
Unknown 404 6.56
The others 1,478 24.01
Total 6,157 100




Korean J. Plant Res. 31(5) : 498~514(2018)

AAE TPy A% AR

el Al xr«gu oI el S ekl
S LR R E EEER RS EUE RS R S8
ARALS 2 8510] OIEW pgAI42 Ak stlet, of

A0 I R 2 TSI e 2 T
7ol 8= AH4(n,) 8 A A9146, 157 2 Lheo] Ty
)= 74]*&?&4 E}"W A7t 1] 77 A
L_. xﬂ_]‘o}_]_ = tﬂ-/\ ko3 101]

wj 710 2 ThOFAIR| S VIV (Varlablhty Index Value)E 5}

k
Variability Index Value=1— Y P’

i=1

FEUEGSot JFEE
 SAEE SO0 Al el NS 82
P2 8 G U A28 LR Fopach

class midpoint)-2 2+ 71]]7}94 Z717r0 2 Asto] THEE R
25T, o] upeko 2 oAl 2 13 (Excel 2010)2 0]
Slof SIAET9HE et ol T o] 8
EEE Ueh] Sl SAE 1) 3 he B YRS
EPHLPL (F8)/n AGHUeR, 2542
SEHS ) (contents range) = FEA|SIITE ThlA sl=F
%ﬁ(Table 2)25E AL IS o] g5} ﬁﬁ‘?ﬂli
T 12 T70HFig, 1, oFlz 2 2k}
g o 2 2 E|7] wjof Tabled} Figures A4 fﬂ%“iﬂk

o}o i

in=)

HN'

g\;

%

I

=

1[r

i

g W
HOo1p T

1m

-500 -

A1 (ANOVA)

5% 5 G AT 55 WU AL 1,542
AL 291 1,409, T QAL 24 41344
AAUSTAYEE o2 2184 o} 4sio

“

I

e o

BT o of AT
2] rlr H

wr e od 2
79‘°§T*m>ir:1‘lm
4 o
FEST
N o
EEH;:H%

e
:51‘-_1'50}:)4:[0
fo o 4 1o
‘_ﬁéfioz:*
r{nrﬁj?m‘}
o of,
rI ﬁf‘;-}
llo =
LZ@W;&
m¥:%1>__\1
Lok o
iﬁj‘%m&
ST = =
Jﬂ rﬁﬂlj‘Al?

o T
€ ¥y
& oF <
Eémmi
= = >

QL

a =0.012 A 2572 2o 2
mgq 0.012H= Aolv ‘1%%
ofgolgki Wit} ST (iXHML) i@, X)y o
FEEY, 558 (FHAIEH= D 0, (X, — X,)% SSW (7]
AT D] Y (@~ /iwﬂoﬁm o] 7te] B
L 55T=585B+SSWeF 2t} ne AA Aek(1E)9] 4=, n,
o e Bl & el 27)E, v A He
) 2 Zte] & Apg ofulatn], Rk N n 3t n, o B ghot
Yl SAAES T AdHFe] =2 o, Y8, g <l
Zolq S A 50| op ol el gek Ravt 4
BELE o|R11, SSB gho| SSW kRt AR A o2 I 7 =d

~N
N
(@]
=
N
N
-
Hin)
sl
ril
tlo
ru°"

1o rlo

II

:

7F 270 ApWAo) Qg Ee] AT o R 7 IFES AR
oh2 ol 2 A Sk P72 7HRAIch . woksl 4= Q1A =)

AT FE(SST, SSB, S9W)2 2710 A =g 71Aet,
A A 5 K, QA A A7](3A) Hge) ke
F M7 NY 70l SST Apfies N1, SSB= K—1
SSWi= N— Kolt}, SST A= SSB Af-eet SSW x}v
594 gtolo}, HAAFEL AFER L 21 BAAEE]
Pt (MSS)o2} s}, o= MISBL} MSSW = F-EFT)
7z }Zﬂ*ﬁu MSSB) 5B pwmAAEEel 9
TH(MSSW) i ﬂﬂ_%“% AR F) S 2T
) B %ﬂxw*@# BrFO R e o s

o},

Zta
oxl

558
= MSSB _ K—1
s MSSW  SSW
N—K

S1e] AAAFU) Aol TAZSIO] FALHTE H4o]



NIRS £4] Datac] 25t =ije] SAJEF ¥

FAA] bz

2 gl AR g B

Table 2. Frequency distribution table for probability density function on protein contents of rice germplasm

Protein contents Number of Contents range
accessions

(%0)

(o)

L

n

D;

D
n

(Observation value) (Class width) (Probability) (Probability density)

5.017
5.031
5.158
5.161

5.00-5.25

5.125

0.25

6157

N S
0.25 X 6157

5.260
5.279
5.308
5.367
5.388
5.393
5.414
5.424
5.431
5.434
5.435
5.437
5.440
5.447
5.477
5.482

16

5.25-5.50

5.375

0.25

16
6157

16
0.25 X 6157

5.505
5.506
5.510

5.745
5.746
5.747

46

5.50-5.75

5.625

0.25

46
6157

46
0.25 <X 6157

15.505
15.510

15.736
15.747

15.50-15.75

15.625

0.25

6157

7
0.25 X 6157

Sum

6157
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Fig. 1. The Probability density function of protein content in rice variety germplasm.
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Fig. 2. The Normal distribution and probability density of protein content in rice variety germplasm (n=6,157).
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Table 3. List of resources classified with protein contents in rice variety germplasm

Group 1 : 5.4-6.7% Group 2 : 6.7-8.0%

IT Number Varieties Origin Content (%) | IT Number Varieties Origin Content (%)
259444 Rico 1 USA 5.41 217069 Kaguramochi JPN 6.70
290217 He xi 16 CHN 5.51 259707 LUA NHE DEN VNM 6.80
259447 Hokuriku 187 JPN 5.61 4646 YOUBAE JPN 6.90
251620 82117 CHN 5.70 247109 Shinchiku 8 TWN 7.00
283444 IMPROVED BLUE ROSE USA 5.80 220034 Koshihikari JPN 7.10
297324 7512-114 JPN 5.90 260444 Gogowierie USA 7.20
251570 82172 CHN 6.00 304256 Jopum KOR 7.30
251694 Dan gao 4 CHN 6.10 264207  Nong da 21-0011 CHN 7.40
284597 7516-14 JPN 6.20 226956 Kalu Galpa Wee LKA 7.50
219943 Mirenishiki JPN 6.30 216614 Dogwang 1 CHN 7.60

168 ARKROSE USA 6.40 6187 Yeongmanjosaeng KOR 7.70
251225 Hanarum?2 KOR 6.50 10260 Norinmochi 4 JPN 7.80
301309 Jungmo1043 KOR 6.60 221215 Qing'an xuan 2 CHN 7.90
218278 Tentakaku JPN 6.70 280064 Fukuhonami JPN 8.00

Group 3 : 8.0-9.3%% Group 4 : 9.3-10.6%

IT Number Varieties Origin Content (%) | IT Number Varieties Origin Content (%)

192023 Hyangmibyeol KOR 8.00 2281 ITALICA OOBA RUS 9.30

6456 Fukubouzu JPN 8.10 264646 Ken 98-53 CHN 9.40
238375 Hong mi dao CHN 8.20 569 CAUVERY IND 9.50
231015 Mixed in GZM #2-3 CHN 8.30 248505 Sipuluik Arang IDN 9.60
216646 Bukpung 2 CHN 8.40 181 ARLESIENNE FRA 9.70
286046 11303-64 PHL 8.50 3528 RB ITA 9.80
223309 Gbuaput 2 TOS 8112 SLE 8.60 291332 KONTOL 86 MYS 9.90
113504 Masmikir NPL 8.70 251549 Ken xiang nuo ~ CHN 10.00
260337 NEU-MAO-TAO CHN 8.80 402 BLUE ROSE USA 10.10
157315 Kikakaze JPN 8.90 276069 Kuatek MYS 10.20
3521 Raftaello ITA 9.00 248444 Nuncha BGD 10.31
216683 Gillongdae 19 CHN 9.10 2725 KOKESHIMOCHI  JPN 10.41
210711 Tomoe Masari JPN 9.20 1298 FANNY FRA 10.50
274101 MOSESE SLE 9.30 248454 Monowara BGD 10.60
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Fig. 3. The Normal distribution and probability density of amylose content in rice variety germplasm (n=6,157).
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Fig. 4. The Normal distribution and probability density of amylose content in waxy type rice variety germplasm (n=609).
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Fig. 5. The Normal distribution and probability density of amylose content in common rice variety germplasm (n=>5,548).
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Table 4. List of resources classified with amylose contents in waxy type rice variety germplasm

Group 1 : 5.9-7.3% Group 2 : 7.3-8.7%

IT Number Varieties Origin Content (%) | IT Number Varieties Origin Content (%)
301313 Nunkeunheugchall KOR 5.93 231009 Beijing Coll. #16 CHN 7.30
283447  WARABEHATOMOCHI JPN 6.07 259725 KHAO DAM LAO 7.41
217337 Kitano Murasaki JPN 6.16 283870 Shian Coll. #17 CHN 7.50
157325 Sakakimochi JPN 6.23 235774 Jinbuolbyeo KOR 7.61
284609 Sinmyeongheugchal KOR 6.32 2655 KHAO KIENG LAO 7.72
225188 Niujiaobiannuo CHN 6.45 7694 Olchal JPN 7.80
231104 Mixed in GZM #1-10  CHN 6.50 10267 Norinmochi 20 JPN 7.90
248507 Arabon PHL 6.63 211527  RIKUTONORINMOCHI 25 JPN 8.00
302636 Pare Pulu Lotong 1 IDN 6.70 4284 TATSUMIMOCHI JPN 8.11

3022 MITSUHATAMOCHI JPN 6.81 236996 Qing xiang nuo CHN 8.21

2433 Kamuimochi JPN 6.91 129 AOMORIMOCHI JPN 8.30

251524 82139 CHN 7.02 237463 Okuromochi JPN 8.40

227135 Baegogchal KOR 7.10 259886 FU LI HONG CHN 8.50

231097 Shian Coll. #08 CHN 7.20 170703 Kogoneomochi JPN 8.60

248506 Tapul PHL 7.30 211529 HATAKOGANEMOCHI JPN 8.70
Group 3 : 8.7-10.1%% Group 4 : 10.1-11.5%

IT Number Varieties Origin Content (%) | IT Number Varieties Origin Content (%)
231116  Unknown var. China #3 CHN 8.70 3936 SHINTSURUMOCHI JPN 10.10
10239 Norin 9 JPN 8.81 231126 Unknown Waxy #5 CHN 10.21
10237 Norin 7 JPN 8.90 220348 Gan nuo CHN 10.31
170705 Mangetsumochi JPN 9.01 118817 YUAN SHAN NUO CHN 10.43
4073 Suzuharamochi JPN 9.10 231057 Shian Coll. #15 CHN 10.51
10258 Norinmochi 1 JPN 9.20 3438 PINALAPA PHL 10.61
220354 Xiang nuo CHN 9.31 225193 Wujienuo CHN 10.70
2713 KOGANE MOCHI JPN 9.40 220351 Hei nuomi CHN 10.81
3165 NIGAWAMOCHI JPN 9.50 259842 LUDAN PHL 10.90
220077 8208 TWN 9.62 251591 Dong Nong 8011 CHN 11.01
3938 SHINTSURUMOCHI JPN 9.70 113525 Ketan Nangka 2 NPL 11.12
262278 Chuan 2 TWN 9.82 236024 Norin 27 JPN 11.26
10251 Norin 26 JPN 9.92 283661 CHN-LJR-2007-24 CHN 11.30
225183 Zaobaiyi CHN 10.01 283827 Ayui (E.E.A. 1825) ARG 11.41
216782 Tongilchal KOR 10.09 274096 ARC 10176 IND 11.49

EL T ol wheh LHed F4UAE $ BEHO 28NS thAOR oflEA AR e FAHIAS AA]
Asto] F7he 3

SHES 7IEHo Aol tE AAsE A @AY} 9B 10,500,74, SST 80,619,355 A%, gk thi
! . A gl et SAREA A3t 598 245,08, SSTW5,522.88

SIS T w2 Ables AR = Ak 1,5427 AACHTable 6, Table 7). F177Hd(Ho)2 ‘=7 HE 2452
092, Th=r IAHA] 413214, Q1 @Akz] &A= I R, difd7H ()2 =71 AHEe] oY
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Table 5. List of resources classified with amylose contents in common rice variety germplasm

Group 1 : 16.9-19.8% Group 2 : 19.8-22.7%

IT Number Varieties Origin Content (%)| IT Number Varieties Origin Content (%)
236099 Csor Nuy BRA 16.900 259659 UNKN (CHINA PR) CHN 19.800
286014 Marong Bulk-4 CHN 17.027 260487 Chen nong 27 CHN 19.901

3942 SHIOKARI JPN 17.104 203697 Hwabongbyeo KOR 20.000
3599 RINGO ITA 17.111 2976 MATSUMAE JPN 20.100
1576 HAYAYUKI JPN 17.210 196266 Nampyeongbyeo KOR 20.200
259472 Maratelli Sa FRA 17.334 237467 Yamatoniskiki JPN 20.300
225163 Changmaodao 4 CHN 17.402 216645 Tongyu 05221 CHN 20.400
225331 Gan hong mi CHN 17.501 280067 Toyosachi JPN 20.501
247949  Ganheuggyeong99-1016 CHN 17.604 216560 Pin jian 5 CHN 20.601
660 Chacarero F.A ARG 17.714 225222 Li 02-4087 CHN 20.700
231074  Unknown var. China #1 CHN 17.808 174484 Kinmaze JPN 20.800
3467 PRECOCE ROSSI BRA 17.904 217607 Dongnong 21-17 CHN 20.900
237509 PGR 405 FRA 18.006 191811 Hwayeongbyeo KOR 21.003
243020 Jifeng6 CHN 18.101 251448 Long dun 96-197  CHN 21.101
275327 Tokachikuromomi JPN 18.309 6020 Mankyeong KOR 21.200
1531 Hakkouda JPN 18.415 3008 MINEHIKARI JPN 21.300
113901 MARRATILLI CHN 18.500 2681 New Kinmaze JPN 21.401
216613 Nongda 20 CHN 18.603 216667 Tongyu 35 CHN 21.502
210712 Tomoe Masari JPN 18.701 251660 Dan you 6 CHN 21.600
1411 FUKUYUKI JPN 18.805 191849 Hwajungbyeo KOR 21.700
225250 Ji 2004F18 CHN 18.907 521 CALORO USA 21.801
6182 Nagdongbyeo KOR 19.000 216676 Manamussume JPN 21.901
275554 K 130 RUS 19.101 218585 Cheongan KOR 22.001
2774 Hoshiyutaka JPN 19.203 1077 DEWAMINORI JPN 22.102
260355 TAKAO-IKU 44 TWN 19.300 2644 KENNOKUWASE JPN 22.203
218187 Rongguang 2 CHN 19.403 4104 TACHIKAZE JPN 22.301
236073 PGR 390 ESP 19.505 216597 Chen nong 606 CHN 22.400
212512 Heugnambyeo KOR 19.600 259661 CS[?EII{J%L?S? 15()031;? USA 22.500
157323 Mutsunishiki JPN 19.700 227051 Sulyeojinmi KOR 22.602
251282 Long dun 96-208 CHN 19.798 251586 Huajing5 CHN 22.699

ZF Aol Glek 2 Atk b gl oS 5 Aol wlmal M Baso] o AN Ay 1

BETH FAN T e o THE] RAEE A AYHOR BHE| gl

A Abee ekt G 2 el AAJEH o =7t oPHR AR A5 AHTAT Fo 15834001, 9]

[e)

2 2
E AR ZF Hlatof e Egtstol SAIA 2] ket iAol 0.0, SSB A= 3, SSW AN 3,647 W F-ZER
Blaf e Rjeto] Apx|shz vlFo] W] b 2 o] 7 O 71 (F o o163, 300m)-> 8. 7801 L2 A S A= 71214k v
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Table 5. Continued

Group 3 : 22.7-25.6% Group 4 : 25.6-28.5%

IT Number Varieties Origin  Content (%) | IT Number Varieties Origin Content (%)
268196 Sentanor IDN 22.700 2733 Kolamba IND 25.601
191790 Daeripbyeo 1 KOR 22.800 283453 PATLE NPL 25.704

540 Calrose USA 22.905 259779 SOLOI BGD 25.800
247767 Segyejinmi KOR 23.001 259788 ARC 18262 IND 25.900
231076 Shanghai Coll. #13 CHN 23.101 9836 Belle Patna USA 26.000
213775 Xin xiang you 63  CHN 23.202 236069 H 29-71 ARG 26.101
290249 Chu jing 6 CHN 23.301 259887 LI CHUAE}I\IIJDA BAL CHN 26.200
290233 He jing 10 CHN 23.401 276136 T 26 IND 26.301

2667 KIHO JPN 23.501 667 CHARNOCK PAK 26.403

4475 TSUBASA JPN 23.601 289000 PETA IDN 26.500
259710 TOANG IDN 23.702 275687 Zhong Fu 906 CHN 26.601

5398 Gosi KOR 23.803 3493 PUSUR IND 26.702

381 BLUE BELLE USA 23.900 276031 DA9 BGD 26.801
284589 DKUR 1742 IND 24.000 3404 Dular USA 26.902
276174 Batukuru Wee LKA 24.100 286080 6700-618 PHL 27.002

46 AGUJA BOL 24.200 259862 KALO KUCHI BGD 27.104
259440 Cocodrie USA 24.300 229060 Fatmawati IDN 27.205
260488 Basmati mehtrah PHL 24.401 276134 CROSS 4-244 IND 27.300
211524  RIKUTO NORIN 19 JPN 24.501 286041 11290-201 PHL 27.405
283772 Ketan Kuwule IDN 24.600 259870 JABOR SAIL BGD 27.507
308950 Binadhan 4 BGD 24.704 276182 Narguni IND 27.605
259898 DARAWAL MYS 24.800 212312 NAN QING Al CHN 27.700

3474 PRELUDE USA 24911 259802 ARC 18061 IND 27.800

1852 IRRI10320 PHL 25.001 4335 TIEREMAS IDN 27.900
236085 Razza ITA 25.104 276137 IRGC46897 IND 28.003
268207 Situbagendit 8 IDN 25.205 259775 KELE BARDHAN IND 28.102
268205 Situbagendit 41 IDN 25.302 290152 Bina-Ay PHL 28.207
260538 Delitus USA 25.400 276126 ARC 5825 IND 28.324
113491 Simedel NPL 25.502 248457 Mukjahar BGD 28.403
268184 PARE OO IDN 25.595 283756 Kala Manik BGD 28.485

ol A AASAFE grol 53] AA FAF7Ho] 7121 E A SSB A= 3, SSW A= 3,647 W F—Z32329] 7|21}
7ol A= ek, wabA B Ao ofd 2 AR (Foous ) 3,780 L= AASAR 71241k wlatof A 4

o S8 EFRA VEo Tk B4 9lom, 14§05 BEAY grol Y53 A4 ARIHo] 7]2t5] 3 ehsbo]
oflA] Hol7} AIREILk = AEE Y 5 Yk Table 6), AetElolct, uebd Bl A0 T G Sbd B
ShY Y] A9 AYBAY F53.95, R SE00L 84 7IFo] ki o 4 9low], 19 fejrFelAl Folt

-510-



NIRS £4] Datac] 25t =ije] SAJEF ¥

AN opdEA gl Tl AdEof g FAEA

Table 6. ANOVA table of amylose contents in rice variety germplasm by countries

Critical value

v df 55 M5 E9 (E),Ol (3, 3647)) P
SSB 3 10500.74 3500.25 158.34%* 3.78 1.78¢% (p<0.01)
SSW 3647 80619.35 22.11
SST 3650 91120.08

Table 7. ANOVA table of protein contents in rice variety germplasm by countries

Critical value

v df 55 M Eg (Fom (3,3647) ) P
SSB 3 245.08 81.69 53.95%* 3.78 4.12¢7% (p<0.01)
SSW 3647 5522.88 151
SST 3650 5767.96
QY= dES We 5= Uirk(Table 7). 19,99) T AR AR ool §lat kel o
A2 frefgol Lo R SaiA Sk Al T AT
¥ $4E559 =71 £4 R EEUN, S AR Al ohE SHAs o
TAREA A3} et gt 2 foujet Aol YA ol Flt(Table 8),
Aol A et A7} Sl 215 d7gatoiol s ofu AR A e} - ARk 8= 0,059, Wl A
=A% F s B9 TSI OMRI) Ol o 3,647, 01 0,01 W SSRE TR S 9Iet AR E
W2 7 RS Bt (X )1 LSREES Hlwste] [k 2k ESIRE RIS Haste] Al 1 A At LRt}
e Aok oItk BANEA AT B, i, gk Qe TR R AE 7]%%&9.:% ool g =
o] o= gl thild ats 2he] frojdol QgElel AR T e A et Ik, ek,
ol /bl AUE 7t et sl=lE g thesl AR Al iEeR %# Ao, =7HE Bt A
ARL AMgsle] lelsiact Z}2} 915 8 17%, 5=+ 8,01%, U 7.73%, 3+ 7.23%3Act, <1
opE A glake] A AP S 0297, vl A EARY] VISR 7.970] 3 SIS gl 8.0, U
3,647, 9-0l4=2 0.01Y o} SSRZFE A nutA o =2 T} AL HAZEE 7.730|B 2 (Japan 7.73<India 7.97<China
Z%% 9 8.01) 01} 2A}9e 6-0]40] 9t o1} AEA}YL o

o, =7Pd ﬁ% SR 47# JE 25,46%, Zat 20_27%, 51
19.99%, Y418 85%3ct, Q1=A%12] DMRT 7|%&4H(Amylose—
LSRo o) 24.680] 3L, U] A AE59] Bfghiict 7]
ool ool Ao, AFA o2 QA ST
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of froldol Ao H e AupAlor dRANE ST o8
Tkl & 4= QItH(Table 9).

QEA9l0] opl @A HF L 95 4643 43%
& 8.17+1,43%3t}, oFRE 49| L oAl
TSl T o] 7 QA Sk
T/t F=ARAL oft = et 20,27

3, A28 01+1,36%%c, oFYREAC)] %’—%‘%ZPL
=AY T LRSS s Ak ol R
FHFS 19,9944, 30%L, THl A2 7 93+0,88%%Tt

8
R
.

1=

I+
R 12
N
o 2 o mlo

-

N
oft

ne o
i)

P
-

Biniy

o flo

r_\:l_‘ l>’
=

-511-



Korean J. Plant Res. 31(5) : 498~514(2018)

Table 8. DMRT table of amylose contents in rice variety germplasm by countries

Origin Amylose (%) SSRy 01 LSRy 1 Amylose-LSRy DMRT
India 25.46 3.90 0.78 24.68 (25.46-0.78) 25.46
China 20.27 3.80 0.76 19.51 20.27 19.99
Korea 19.99 3.64 0.73 19.26 19.99
Japan 18.85 - - - 18.85
Table 9. DMRT table of protein contents in rice variety germplasm by countries
Origin Protein (%) SSRy.01 LSRo01 Protein-LSRg o1 DMRT
India 8.17 3.90 0.20 7.97 (8.17-0.20) 817 801
China 8.01 3.80 0.19 7.82 8.01
Japan 7.73 3.64 0.18 7.55 7.73
Korea 7.23 - - - 7.23
Table 10. Amylose and protein contents in rice variety germplasm by countries
o Amylose (%) Protein (%)
Origin X -
Mean” Min. Max. Mean Min. Max
India 25.46+3.43a" 7.55 30.16 8.17+1.43a 5.44 11.70
China 20.274+4.69b 4.75 29.04 8.01+1.36a 5.03 16.20
Korea 19.994+4.30b 5.93 29.76 7.23+0.88b 5.02 10.46
Japan 18.85+5.03¢ 5.63 29.46 7.73£1.12¢ 5.58 12.25
“Mean meantstandard deviation.
YMean separation within columns by Duncan’s multiple range test at p=0.01.
o 35 FTANE FY Y TRk AR o M Q
B HASEFS 18, 85+5,03%% 1L, THIAL- 7 73+1.12%%,
o UEAUS ofE A WLk N T QU] AUET B AP ARATOIA AR 2HH BRRAHNIRY)
PR E9i2el HThe FAYH able 10), olejdt ATt ol SEUL TgIlo] S el FHEE ) fA
Belslo] by 937120] herk g, Qe 49 oluma Y Bl B RS FANE ol 41419 A2
B S5m0 S, S WA, Au A8, Y S35} ol izt Agelet AR E A3l el AAlskd
57K &l e 7L e S35 R dgolAM A A SAEF i A Tl %8 0%
NIRSE o]-g5to] oftm 2 childl A Eotaks B7tst a1, 2] ot E A At 8 8% 3L, WIH] oI EA Ht>- 22, 7%
3L QUeh(Park, 2005), U2 2HASS opd =2 Fefo] Y- et AAAAY] 95%F AA|Sh= AHAEL %“ﬂé. Q=
T T AR Aol £2 For ATel| uheel £ 0| 75 5.4-10.6%, 21 ol 2= 5 9-11.5%, W ofd
SR 0}“‘1—9}” child Fhgo] 55 Adoll QIthaL AF - 2= 16.9-28.5%T AHd ) EF’WZI = il o] 9
FETE G YARA] A et ob U = A HK(18,85%) 7F 0,59, 2] ot 22=0,81, HH o= A= 0,643(Th ANOVA,
= AHA] AHA(19.99%) 7 Bl asiA tieF 1% He W 2o = DMRT A 2] A = S5 AFAS] 739 1,542, U2-21,409,
HuEglon ol E I Aot Ax|eFGtHKim, 2004; S 413, Q1= 287TAFHO|QIE, =7 obd = A Pt gk
Park, 2005). L JE z}]0] 918 85%, FHat AFYL-19,99%, - AFLL
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